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example, physical vapor deposition methods such as sput- and silvery pink in reflection. The perceived color was 

tering and electron beam evaporation, and plasma assisted dependent on the angle of incidence of the illumination and 

methods such as plasma chemical vapor deposition, can be the relative positions of the object and the viewer. A reflec- 

used to practice the present invention. In some cases it might tance scan of a fiat glass which was coated using the same 

be necessary with such coating methods to coat one set of 5 procedure is shown in FIG. 4. 

surfaces of the substrate in one procedure, then rotate the It fc apparent from the foregoing discussion and examples 

substrate in a tooling fixture in order to allow deposition of that the present invention has provided a novel article of 

the desired coating on the remaining surfaces) of the manufacture that is of great utility as a synthetic gemstone 

substrate. Any method which can be used to deposit a or decorative object, 

durable, well defined optical coating may be used to practice 10 What is claimed is: 

the current invention, provided that the method is capable of 1. An article of manufacture comprising a substantially 

applying the thin film optical coating over at least 90% of the transparent substrate of a size and shape suitable for use as 

total surface of the substrate. a decorative object gemstones and ornaments and a multi- 

The present invention may be further understood by layer thin film interference coating over substantially the 

reference to the following examples, 15 entire surface of said substrate, said coating consisting of 

alternating layers of substantially nonabsorbing materials 

EXAMPLE 1 with a relatively high refractive index and a relatively low 

A substrate composed of cubic zirconium dioxide and refractive index with respect to each other, the thicknesses 

formed with cut and polished facets as in FIG. 1 was placed and ldentlties °* said layers being chosen so that the entire 

in a chamber and the chamber sealed. The atmosphere was 20 wil1 preferentially reflect at least some of the inci- 

exhausted from the chamber by means of a vacuum pump, dent h S ht wth wavelengths between 400 nanometers and 

and the chamber and substrate heated bv external heaters to 70 ^ naDometers elusive. 

a temperature of about 500° C. Organometallic precursors 2 * J 1 * a ? lclG * claim t 1 m which &e substrate is a 

capable of decomposing at 500° C. to give thin films of ™ er f le< T ted to ™ the ^ insisting of silicon 

silicon dioxide and tantalum peutoxide are alternately admit- 25 ^f! de > alu ™ 0nd * ^ ^S""™ 

ted to the chamber, each precursor being admitted in turn for S^^'J SSTS oxlde > ^ c OXide > scandium 

i f** • ft j %.t- ** j ju oxide, yttrium oxide, calcium oxide, magnesium oxide, 

aleng h of time sufficient to deposit the coating described by barjum ^ ^ borQ > h horu ^ 

tne tollowing graphic representation ot the coating: bub- oxidej lead oxide> 

arsenic oxide, sodium oxide, potassium 

strate (HL) H ViL, where each H corresponds to a layer ^ oxide and car bon. 

composed of tantalum pentoxide with a nominal thickness of 3t ^ articie m claim x in whicn the substrate is com- 

471 Angstroms, and L corresponds to a layer composed of prised of a polymeric material. 

silicon dioxide with a nominal thickness of 715 Angstroms. 4. The article of claim 1 in which the alternating layers 

When the deposition of the optical coating was complete, comprising the multilayer thin film interference coating are 

the chamber was cooled, air admitted, and the coated 35 composed of metal oxides. 

substrate removed. Visual examination showed that the 5. The article of claim 1 in which the alternating layers 

coated substrate had a visual color of golden orange in comprising the multilayer thin film interference coating 

transmission and blue in reflection. The perceived color was comprise materials selected from the group consisting of 

dependent on the angle of incidence of the illumination and sm !f a d ! 0Xlde > ^ 0Xlde >. tantalum oxide^ niobium 

the relative positions of the object and the viewer. Areflec- „ ° xld f; lltamum . dl0Xlde > haf ? mm dl0Xlde ' .ionium 

tance scan of a flat glass which was coated using the same *° dyoxidc : magnesium fluonde, calcium fluoride, zinc sulfide, 

rocedure is shown in FIG 3 ZmC se ^ emde ^ carbon. 

" * 6. The article of claim 1 in which the number of layers 

EXAMPLE 2 comprising the multilayer thin film interference coating is 

three or greater. 

A substrate composed of lead crystal glass and formed in 45 7. The article of claim 1 in which the alternating layers 
the shape of a turtle was placed in a chamber and the comprising the multilayer thin film interference coating are 
chamber sealed. The atmosphere was exhausted from the sequentially deposited by a chemical vapor deposition pro- 
chamber by means of a vacuum pump, and the chamber and cess. 

substrate heated by external heaters to a temperature of 8- The article claim 1 in which the alternating layers 

about 500° C. Organometallic precursors capable of decom- 50 comprising the multilayer thin film interference coating are 

posing at 500° C. to give thin films of silicon dioxide and sequentially deposited by a low pressure chemical vapor 

tantalum pentoxide are alternately admitted to the chamber, deposition process. 

each precursor being admitted in turn for a length of time 9 - ^ ^clc of claim 1 m wm ch the alternating layers 

sufficient to deposit the coating described by the following comprising the multilayer thin film interference coating are 

graphic representation of the coating: Substrate (HL) 4 II HL 55 s Tn ^ * ^ ^ a ^ Pf ocess ' , 

(1.7H l.liy 1.7H 0.8L, where each H corresponds to a 10 ' ™ e a ^ cle ^^i 10 ^^ alternatm f. la y ers 

ayer composed of tantalum pentoxide with a nominal com P ri f.^ mul dayer thin fihn mterference coatmg are 

J. , x *7 T " 7 sequentially deposited by a sputtering process, 

thickness of 471 An^troms, and L corresponds to a layer u Tfae Qf ^ ± m wMcfa ^ alternati k 

composed of silicon dioxide with a nominal thickness of 632 lhe multilayer thin film interference coating are 

Angstroms. These layer thicknesses were chosen so as to 60 sequentially deposited by an evaporative coating process, 

provide a coating that would reflect the blue and red portions 12. The article of claim 1 in which the alternating layers 

of the visible spectrum and transmit the green portion of the comprising the multilayer thin film interference coating are 

visible spectrum. sequentially deposited by spraying onto the surface of the 

When the deposition of the optical coating was complete, substrate liquid solution containing materials capable of 

the chamber was cooled, air admitted, and the coated 65 being decomposed to form the desired layers, 
substrate removed. Visual examination showed that the 

object produced had a visual color of green in transmission ***** 
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13. An article of manufacture comprising a substantially transparent substrate 
having at least one curved surface and a multilayer thin film interference coating over 
substantially the entire surface of said substrate, said coating consisting of alternating 
layers of substantially nonabsorbing materials with a relatively high refractive index and 
a relatively low refractive index with respect to each other, the thicknesses and identities 
of said layers being chosen so that the entire coating will preferentially reflect and 
transmit at least some of the incident light within predetermined wavelength bands. 

14. The article of Claim 13 wherein the entire coating preferentially transmits 
at least some of the incident light above a predetermined wavelength. 

15. The article of Claim 13 wherein the entire coating preferentially transmits 
at least some of the incident light below a predetermined wavelength. 

16. The article of Claim 13 having a size and shape suitable for use as a 
decorative object selected from the group consisting of gemstones and ornaments. 

17. An article of manufacture comprising: 

a non-planar substrate formed from a substantially transparent material; and 
a substantially uniform multilayer thin film interference coating over substantially 
the entire surface of said non-planar substrate, said coating comprising alternating layers 
of materials having different refractive indices to thereby form a coating which is 
substantially transmissive of incident light at predetermined wavelengths. 
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18. The article of Claim 17 wherein the coating is substantially transmissive of 
incident light above a predetermined wavelength. 

19. The article of Claim 17 wherein the coating is substantially transmissive of 
incident light below a predetermined wavelength. 

20. The article of Claim 17 wherein the coating is substantially transmissive of 
incident light within a predetermined wavelength band. 

^{ 2L The article of Claim 17 having a size and shape suitable for use as a 

jSSKJf; 

|4 decorative object selected from the group consisting of gemstones and ornaments. 

/f 22. A uniformly coated complex shaped object comprising a complex shaped 

P substrate formed from a substantially transparent material and a coating over 

H s substantially the entire surface thereof, said coating comprising alternating layers of 

ff's 

2 materials having relatively high and relatively low reflective indices relative to each other 
and being substantially uniform and over substantially the entire surface of said substrate. 

23. The object of Claim 22 wherein said coating controls the transmission of 
incident light at predetermined wavelengths. 

24. The object of Claim 22 wherein said coating controls the absorption of 
incident light at predetermined wavelengths. 

25. The object of Claim 22 wherein said coating controls the reflection of 
incident light at predetermined wavelengths. 
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26. The article of Claim 22 having a size and shape suitable for use as a 
decorative object selected from the group consisting of gemstones and ornaments. 

27. A decorative object comprising a substantially transparent substrate and a 
coating uniformly covering substantially the entire surface of the substrate, said coating 
comprising alternating layers of materials having differing refractive indices to thereby 
substantially transmit all of the incident light at predetermined wavelengths. 

28. An article of manufacture comprising a substantially transparent substrate 
having two or more planar surfaces and a coating uniformly covering substantially the 
entire surface of the substrate, said coating comprising alternating layers of materials 
having differing refractive indices to thereby substantially transmit all of the incident 
light at predetermined wavelengths. 

29. A method of making a uniformly coated object having a complex shape, 
said method comprising the steps of: 

(a) providing a substrate having a complex shape: 

£b) depositing a coating over substantially the entire surface of the complex 
shaped substrate, the coating comprising alternating layers of materials having different 
indices of refraction so that the coating is substantially transmissive of light at 
predetermined wavelengths. 
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3(L The method of Claim 29 wherein the coating is deposited bv low pressure 
chemical vapor deposition. 

3L The method of Claim 29 wherein the object has a size and shape suitable 
for use as a decorative object selected from the group consisting of gemstones and 
ornaments. 

22- The method of Claim 29 wherein the coating is substantially transmissive 
of incident light above a predetermined wavelength. 

33. The method of Claim 29 wherein the coating is substantially transmissive 
of incident light below a predetermined wavelength. 

34. The method of Claim 29 wherein the coating is substantially transmissive 
of incident light within a predetermined wavelength band. 

3^ A method of making a uniformly coated object having a at least two planar 
surfaces, said method comprising the steps of: 

(a) providing a substrate having at least two planar surfaces: 

(b) depositing a coating over substantially the entire surface of the planar 
shaped sub strate, the coating comprising alternating layers of materials having different 
indices of refraction so that the coating is substantially transmissive of light at 
predetermined wavelengths. 
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36. The method of Claim 35 wherein the coating is deposited by low pressure 
chemical vapor deposition. 

37. The method of Claim 35 wherein the coating is substantially transmissive 
of incident light above a predetermined wavelength. 

38. The method of Claim 35 wherein the coating is substantially transmissive 
of incident light below a predetermined wavelength. 

39. The method of Claim 35 wherein the coating is substantially transmissive 
of incident light within a predetermined wavelength band. 



